. Ethyl 7-bromoquinoline-3-carboxylate (2.8 g, 10 mmol), K 2 CO 3 (2.8 g, 20 mmol), and (4-(methoxycarbonyl)phenyl)boronic acid (2.7 g, 15 mmol) were dissolved in dioxane (100 mL).
The reaction mixture was stirred under an argon atmosphere for 30 min firstly and then heated to 90 °C for 2 days with tetrakis(triphenylphosphine) palladium (0) To the ester ethyl 7-(4-(methoxycarbonyl)phenyl)quinoline-3-carboxylate (6.7 g, 20 mmol)
were added NaOH (3.20 g, 80 mmol) in water (50 mL) and dioxane (20 mL). Teflon-lined stainless-steel bomb at 100 °C for 24 h, which was then cooled to room temperature.
After decanting the mother liquor, the colorless hexagonal crystalline product was rinsed three times with fresh DMF (5 mL ×3) and dried in air. Elemental analysis, calcd for In situ synthesis of ZJU-68DMASM. A mixture of DMASM iodide (0.03 mmol, 11 mg), Zn(NO 3 ) 2 · 6H 2 O (0.34 mmol, 149 mg), H 2 CPQC (0.17 mmol, 50 mg), DMF (10 mL), MeCN (2 mL), H 2 O (0.05 mL) and HBF 3 (0.05 mL) was sealed in a 15 mL Teflon-lined stainless-steel bomb at 100 °C for 24 h, which was then cooled to room temperature. After decanting the mother liquor, the red hexagonal crystalline product was rinsed four times with fresh DMF (5 mL × 4) , 3.46; N, 5.72. Found: C, 56.29; H, 3.26; N, 5.65 .
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Measurements
Micrographs and microscopic spectra were taken on an Olympus IX71 inverted fluorescence microscope. Confocal laser scanning images were taken on an Olympus FV1000 laser scanning confocal microscope equipped with an Olympus IX81 inverted microscope.
For multiphoton pumped experiments, an optical parametric amplifier (TOPAS-F-UV2, Spectra-Physics) pumped by a re-generatively amplified femtosecond Ti:sapphire laser system (800 nm, 1kHz, pulse energy of 4 mJ, pulse width < 120 fs, Spitfire Pro-FIKXP, Spectra-Physics), which was seeded by a femtosecond Ti-sapphire oscillator (80 MHz, pulse width < 70 fs, 710-920 nm, Mai Tai XF-1, Spectra-Physics) was used for generating the excitation pulse (1kHz, 240-2,600 nm, pulse width < 120 fs). The incident laser was coupled to the microscope (Ti-U, Nikon), focusing on crystals through an objective lens (CFI TU Plan Epi ELWD 50×, numerical aperture = 0.60, work distance = 11.0mm) with an exposure region of diameter around 30 μm (Supplementary Figure 12) . The excited red light was then focused and collected by the fibre optic spectrometer (QE65Pro, Ocean Optics).
The decay curves of multiphoton pumped emissions were measured by a picosecond lifetime spectrometer (Lifespec-ps, Edinburgh Instruments). For the lifetime measurement of upconverted fluorescence, the pump power was under the lasing threshold to ensure that no stimulated emission was generated. To measure the decay of the multiphoton pumped lasing, the pump power was enhanced over the threshold so that the ultra-strong lasing could be achieved.
Quantum yield measurements were performed using the absolute method on a FLS920 from Edinburgh Instruments equipped with a BaSO 4 -coated integrating sphere, a 450W Xe900 Xenon lamp and a R928P PMT detector. The samples ZJU-68DMASM were measured at an excitation S19 wavelength of 450 nm (Supplementary Figure 6) . A 142-mm (inner)-diameter integrating sphere equipped with a cuvette holder and mounts for solid samples and two access ports for the light path was fitted in place of the standard sample holder to collect the excitation and emission light.
The absolute quantum yields were calculated by comparing the integral of emission and the absorption of excitation light, with a sensitivity correction for the detector.
Determination of dye contents.
Contents of well-dried dye-included ZJU-68DMASM crystals were determined by 
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